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Individual Differences in Integration

Abstract
This study explores the combined effects of morphological clues and contextual clues in the
interpretation of novel words while reading in a second language. More specifically, it examines
the ability of less-proficient English-speaking learners of Japanese to combine information from
word components and information frofn surrounding context to infer the meanings of unknown
kanji compounds (i.e., words consisting of two or more Chinese characters). Although the
combined effect of the two types of information sources additive overall, it must be discussed in

terms of individual differences in the learners’ ability to integrate information.
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Individual Differences in Integration 3

Learners of Japanese encounter a huge number of new words while reading authentic printed
materials. Many of these words are in the form of kanji compounds, each word consisting of two
or more kanji characters. Kanji compounds, which constitute a crucial part of written Japanese,
are often semantically semi-transparent, that is, the individual characters are often familiar but the
meaning of a word as a whole is often not obvious based on its component characters alone. For
instance, the meaning of seishuﬁ (adolescence) is not a simple function of the meanings of its
component characters, ao (the color of blue) and haru (the spring season). Most kanji compounds
fall in this category, which explains why many learners of Japanese find it difficult to obtain the
exact meanings of novel kanji words even when they know the primary meanings of the individual
characters.

This situation is certainly not unique to Japanese. The bulk of low-frequency vocabulary in
written English consists of morphologiéally complex words build through compounding,
prefixation, and affixation. In many cases, the parts of a word give significant but incomplete
meanings about the word as a whole (Nagy & Anderson, 1984). Therefore, the reader must use
information from context, as well as information from word components while interpreting
unfamiliar words without referring to a dictionary. Adult language learners demonstrate the ability
to analyze the semantic structures of unfamiliar morphologically complex words (Arden-Close,
1993; Bensoussan & Laufer, 1984) and the ability to infer the meanings of unknown words based
on contextual clues (Dubin & Olshtain, 1993; Dupuy & Krashen, 1993; Huckin & Bloch, 1993;
Li, 1988; Mondria & Wit-de Boer, 1991). Thus, second language readers should be able to
combine the two types of information to obtain better word meanings.

An important question is how much students gain from morphological clues and contextual
information combined. Previous research obtained different results regarding the combined effect
of the types of information. Shu, Anderson, and Zhang (1995) obtained a synergistic effect of
morphological transparency and learning from context, that is, morphologically transparent
Chinese words were learned better in context than opaque words. In Mori and Nagy (1999),

however, the combined effect of the two sources of information was greater than the effect of a
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single source but less than a summation of the two. The effects of the two types of clues could be
non-additive, too. McKeown (1985) observed that multiple contexts confused low-ability
students. Parry (1997) also observed that some students appear to appro‘ach unfamiliar words
analytically but fail to look at the larger context, and others seem to focus on the broader context
but miss information from word parts. These research findings suggest that the combined effect of
multiple sources of information must be examined in terms of individual differences.

Therefore, the present study addresses two research questions:
1. Are the effects of word parts and context additive or synergistic in general?
2. How is the combined effect of the two types of clues different among individual students?
This paper will first examine the overall effects of kanji clues, contextual clues, and the availability
of the two types of information, respectively. Then, it will investigate an interaction between the
combined effect of the two types of clues and individual differences.

Method

Participants

Seventy-four 74 English-speaking college students learning Japanese as a foreign language
participated in this study. Data were collected in a summer intensive language program in Japan.
Instruments

The participants were asked to infer the meanings of 45 unfamiliar kanji compounds. . The
individual kanji characters used in the target compounds were familiar to the participants, as
confirmed by a kanji questionnaire administered prior to the test. The 45 target kanji compounds
were randomly divided into three sets, each of which consisted of 15 words. Each word set was
assigned to one of the three cénditions: (a) the Kanji Only Condition in which kanji compounds
were presented in isolation; (b) the Context Only Condition in which participants received
Japanese sentences with target words omitted; and (c) the Both Kanji and Context Condition in
which kanji compounds were presented within sentences. In each condition, the participants were
asked to write two or three possible meanings of each target word in English. Then, they circled

the answer that they considered to be the best among given choices.
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Data Coding

Participants’ guesses were rated by two graduate students of linguistics in terms of the
semantic relatedness between a best answer and the meaning of a target compound on a five-point
scale, ranging from O as “No semantic overlap” to 4 as “Identical meaning.” Discrepancies in the
two raters’ ratings were adjusted through a discussion until the inter-raters’ reliability became .93.
The mean scores of the two raters’ ratings were used as the dependent variable (Semantic
Relatédness) .

The participants’ mean scores (i.€., Semantic Relatedness) in the three conditions were
interpreted as representing their ability to use kanji clues, the ability to use contextual clues, and the
ability to integrate the two types of clues, respectively. Since all the participants received three
conditions, each of them had the three ability measures. The effect of an available clue(s) was also
examined in terms of Semantic Relatedness in each condition.

Results and Discussion

As Table 1 indicates, the mean of Semantic Relatedness in the Both Kanji and Context
Condition (1.39) is almost equal to a summation of that in the Kanji Only Condition (.71) and that
in the Context Only Condition (.75). A repeated-measure’s analysis with Condition as the within-
subject factor confirmed a significant main effect of Condition. That is, the participants scored
statistically significantly better when they received both kanji clues and contextual information than
when they received a single source. Therefore, the answer to the first question is that the effects of

word parts and context are additive in general.

Insert Table 1 here

An examination of individuals’ scores in each condition, however, revealed at least three
different response patterns (Table 2). One set of participants had similar scores in the Kanji Only
Condition and in the Both Kanji and Context Condition, and scored lower in the Context Only

Condition. This response pattern suggests that they generally preferred kanji clues and over-relied
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on them even when contextual clues were also available. Another group of participants showed the
reverse tendency of preferring contextual clues over kanji clues. The last group were the
integrators, whose score in the Both Kanji and Context Condition was much higher than either in

the Kanji Only Condition or in the Context Only Condition.

Insert Table 2 here

Since there was little overlap between the three groups, the 74 participants were classified into
one of the three types based on their scores in the three conditions: (a) Kanji users, those who
showed similar scores in the Kanji Only Condition and in the Both Kanji and Context Condition,
both of which were higher than that in the Context Only Condition (n = 24); (b) Context users,
those who showed similar scores in the Context Only Condition and in the Both Kanji and Context
Condition, both of which were higher than that in the Kanji Only Condition (n = 25); and (c)
Integrators, those who scored substantially higher in the Both Kanji and Context Condition than

either in the Kanji Only Condition or in the Context Only Condition (n = 25).

A repeated measure’s factorial analysis with Semantic Relatedness as the dependent variable,
Condition as the within-subject factor, and Student Type as the between-subject factor revealed a
significant interaction effect between Condition and Student Type [E(4, 142) = 34.41, p < .00)].
As Table 3 indicates, the three groups of students behaved differently. Kanji users, whose ability
to use kanji clues (.99) was higher than their ability to use contextual clues (.53), did not gain
much from the two information sources combined (1.19). Similarly, Context users, whose
contextual ability (1.03) was higher than their kanji ability (.47), did not gain much from multiple
information sources (1.14). These results suggest that, for some kanji users and context users, the

two types of information do not work in an additive way. In contrast, Integrators gained
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noticeably higher from the two types of clues combined (1.84) than from kanji clues only (.69) or
context only (.67). This means that, for some students, the effects of word parts and context are
more than additive (synergistic). The main effect of Student Typ'e was not significant [E(2, 71) =
1.55, p> .20)], which means that the three groups of students did not differ in overall abilities.

Thus, the answer to the second question is that the combined effect of morphological and |
contextual clues depends on individuals. Some students tremendously gain from multiple sources
of information, even with their limited abilities in using certain types of clues. In other words,
integrators’ understanding of unknown words becomes much better when morphological clues are
combined with contextual information. Those who tend to over-rely on a particular type of clues,
on the other hand, are not helped much by the availability of multiple sources of information.

To identify possible sources of individual differences, I examined proficiency data obtained
from 56 participants. Proficiency in Jépanese, however, did not interact with Student Type, which
means that high knowledge in a target language is not associated with any student type. As shown
in Table 2, not all integrators are high-ability students. Some integrators are low in the ability to
utilize one type of clues but still integrate information. In contrast, some kanji users or context
users show higher abilities in utilizing either kanji or contextual clues but do not gain much from
the two sources combined.

Implications

Although integration of multiple sources of information generally leads to a better
understanding of word meanings, this study has demonstrated that the combined effect of
morphological and contextual clues depends on individuals’ ability to integrate information. The
two effects could be additive, or even synergistic, for some students but are not for others. More
importantly, non-integrators are not necessarily low-proficiency or low-ability students. Since the
increase in knowledge in a target language does not guarantee success in integration, other factors,
such as general language aptitude, metalinguistic awareness about word meanings, and

metacognitive awareness on learning strategies, must be examined to identify the source of

individual differences.
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If teachers want to encourage students to integrate information, they must clarify what would
happen if readers base their guesses solely on a certain type of clues. Teachers also need to know
what types of students fail to combine information. This study provides some information that
should be considered in any attempt to raise students’ consciousness on strategies for vocabulary
learning. Given that even advanced learners could over-rely on a particular type of information,
some form of metacognitive instruction might be necessary, regardless of proficiéncy. An

important question for future research is the extent to which instruction can influence learner

strategies.
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Individual Differences in Integration 11

Means and Standard Deviations of Semantic Relatedness between Students’ Best Answers and the

Meanings of Target Compounds in the Three Conditions

Condition n M*  (SD)
Kanji Only 74 1 (.42)
Context Only 74 15 (.38)
Both Kanji and Context 74 1.39 (.72)

*The maximum score is 4.
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Table 2

Three Types of Students Who Show Different Response Patterns in the Three Conditions

Condition
Student ID Number Kanji Only Context Only Both Kanji and Context
Kanji Users
23 1.97 .90 2.07
28 1.50 .63 1.80
43 1.07 27 1.00
17 .87 43 .83
19 .57 .07 .40
Context Users
69 .19 1.71 1.60
65 .58 1.43 1.43
53 .57 1.10 1.23
51 43 .90 .93
75 17 .57 .54
Integrators
5 1.23 1.00 3.03
18 57 71 2.07
41 .40 .50 1.47
68 .23 27 .93
44 27 33 .63

13
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Table 3

Means and Standard Deviations of Semantic Relatedness of the Three Types of Students in the

Three Conditions
Condition
Kanji Only Context Only  Both Kanji and Context
Students Type n M*  (SD) M*  (SD) M*  (SD)
Kanji users 24 .99 (.45) S3 0 (.30) 1.19 (.68)
Context users 25 47 (.23 1.03  (.34) 1.14 (.44)
Integrators 25 69 (40 .67  (.33) - 1.84 (.78)

*The maximum score is 4.

14



®

U.S. Department of Education oy
Office of Educational Research and Improvement (OERI) E . Ec
National Library of Education (NLE) — —
Educational Resources Information Center (ERIC)
CS 013 546
REPRODUCTION RELEASE
~ (Specific Document) AERA

I. DOCUMENT IDENTIFICATION:

Tte: Indd Aual Diffevemees T Tnfeqrath Toto rm&ﬁm-f@ Word Paxts
prd Lot in Tucterpretivg Novel Wevds -

Author(s): \(oS l/\j KD M,O Vi'

Corporate Source: - - Publication Date:

S/a0/ 77
Il..-REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract joumal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and soid through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign &t the bottom
of the page. )

The sample sticker shown below will be The sampie sticker shown below will be The sample sticker shown below wiii be
affixed to all Leve! 1 documents affixed to &l Level 2A documents affixed to all Level 2B documents
PERMISSION TO REPRODUCE AND .
PERMISSION TO REPRODUCE AND DISSEMINATE THIS MATERIAL IN PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS MICROFICHE, AND IN ELECTRONIC MEDIA DISSEMINATE THIS MATERIAL IN
BEEN GRANTED BY FOR ERIC COLLECTION SUBSCRIBERS ONLY, MICROFICHE ONLY HAS BEEN GRANTED BY
HAS BEEN GRANTED BY
" « A N
o) %6 60
TO THE EDUCATIONAL RESOURCES TO THE EDUCATIONAL RESOURCES - TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC)
1 2A 2B
Level 1 Level 2A Level 2B
1 1 1
X
Check here for Levet 1 release, permitting reproduction Check here for Leve! 2A rek permitting reproducti Check here for Levet 28 release, permitting
and dissemination in microfiche or other ERIC archival and dissemination in microfiche and in electronic media reproduction and dissemination in microfiche only

media (€.9., electronic) and paper copy. for ERIC archival collection subscribers only

O nts will be p d a3 indicated provided reproduction quality permits.
Hpem\lwonbmpmdueshgmtod.b\nmbothw.mbmubemuedmw1.

1 hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicated abova. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contraclors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies
fo satisfy information needs of educators in response to discrate inquiries.

Sn © L 2 el Vo Mor. Asystat Profess

I

please | Sepr- o1 East A5 Am LD/:’%INL?&S ard Caltund 71253 ) 687 -$098]7502) 48 F- F083
o 2ovge own AMMVEAS| s aS . S /0 '/?f

o 51052 LJAS o DC. orbetbon edu 7 ove
Box 5 Ti052 TSI DC. Jeorgetiiont edia 7 om



f \
lil. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE): \

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, pleass,
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.) .

N

Publisher/Distributor:

Address:

Price:

B
IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address: '

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC CleadT%iefNIVERSITY OF MARYLAND
ERIC CLEARINGHOUSE ON ASSESSMENT AND EVALUATION
1129 SHRIVER LAB, CAMPUS DRIVE .
COLLEGE PARK, MD 20742-5701
Attn: Acquisitions

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, retumn this form (and the document being
contributed) to: -
ERIC Processing and Reference Facility
1100 West Street, 2™ Floor
Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742
FAX: 301-953-0263
e-mail: ericfac@inet.ed.gov
WWW: http://ericfac.piccard.csc.com

)
F l{lC =-088 (Rev. 9/97)

e EVIOUS VERSIONS OF THIS FORM ARE OBSOLETE.



